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0 A method of and machine for the utilisation of scrap plastics material. 



0 A machine for recycling scrap material com- 
prises a first chamber (12) in which scrap plastics 
material may be deposited, means (28, 30) being 
provided In the first chamber to melt the scrap 
plastics material therein. Transfer means (16, 26) is 
operative to transfer molten scrap plastics material 
from the first chamber (12) to a second chamber 
(14), within which the melted material is retained in 
molten condition by a further means (32, 34), allow- 
ing the material to be transferred directly for use 
without the necessity for going through an intermedi- 
ate solidification and regranulatlon stage. 
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This invention is concerned with the utilising of 
scrap plastics material, and will be described 
hereinafter as relating to the recycling of scrap 
polythene, specifically in sheet form. It is however 
to be appreciated that the invention may be used 
in the recycling of other types of scrap plastics 
material. 

Polythene bags are being utilised more and 
more frequently as a means of disposing rubbish, 
and difficulty is encountered in reclaiming the bags 
when they have been used. In particular since bags 
for rubbish may be of relatively low grade, pro- 
vided that a convenient and reliable means can be 
found for recycling the bags, the plastics material 
thereof may be used In the manufacture, of new 
bags. 

One of the main problems which occurs is that 
the bags are handled casually, and may be stored 
for a time in collection areas where they become 
wet through rain, and this makes subsequent han- 
dling by automatic machinery difficult. 

The problem is exacerbated by the tendency 
for the bags to retain some of the originally-con- 
tained material on their inner sides. 

A further difficulty is that where it is necessary 
to re-granulate the material, the energy require- 
ment to effect this is high, and makes the process 
of dubious economic value. 

According to this invention there Is provided a 
method of utilising scrap plastics material in which 
the scrap plastics material is melted and fed to an 
extrusion device for re-use whilst remaining in said 
molten condition. 

Thus the energy required to effect the reclaim- 
ing of the material is in part at least compensated 
by the fact that the material need not be re-melted 
for extrusion. 

Preferably the scrap plastics is melted in a 
primary chamber in which the temperature attained 
by the material is sufficient to drive off water and 
other liquids which may be present. 

Preferably a transfer device is utilised to trans- 
fer the molten material to a secondary chamber, 
from which the molten material may be withdrawn 
by one or more extrusion devices. 

Preferably the transfer device operates periodi- 
cally, advantageously being activated in response 
to a sensing of the attainment of a desired material 
condition in the primary chamber, such as the 
attainment of a desired temperature and/or desired 
low humidity. 

In this manner the primary chamber may op- 
erate as a batch processor, scrap material being 
fed thereto intermittently either manually or by con- 
veyor, and the batch material being melted and 
transferred at an appropriate time to the secondary 
chamber, prior to reloading of the primary cham- 
ber. 



The primary chamber may thus be open- 
topped, allowing for convenient entry of material 
into the chamber and for escape of venting gases- 
from the chamber, whilst the secondary chamber 
5 may be substantially enclosed, allowing if desired a 
non-oxidising atmosphere to be maintained. 

Thus the secondary chamber may operate as a 
holding chamber to which molten material is pe- 
riodically added, allowing one or more extrusion 
10 . devices to be run on a continuous or semi-continu- 
ous basis therefrom. 

Preferably the plastics material is melted in the 
primary chamber by rotating blades: thus prefer- 
ably the primary chamber is circular in plan, and 
76 preferably the melting material is retained in molten 
condition within the secondary chamber by rotating 
blades, the secondary chamber thus also being 
conveniently circular in plan. Thus whilst the pri- 
mary and secondary chambers may be located 
20 side-by-side, conveniently they are in superposed 
relationship, allowing a single shaft to rotate both 
sets of blades. 

According to this invention there is also pro- 
vided a machine for the utilisation of scrap plastics 
25 . material comprising: 

[a] a first chamber in which scrap plastics ma- 
terial may be deposited; 

[b] means in the first chamber to melt scrap 
plastics material therein; 

30 [c] a second chamber; 

[d] means to transfer molten plastics material 
from the first to the second chamber; and 

[e] means to maintain melted plastics material in 
the second chamber in molten condition. 

35 Conveniently the means in the first chamber to 

melt scrap plastics material therein comprises a 
rotating blade assembly operative to comminute 
plastics material delivered to the first chamber, and 
means to rotate said blade assembly at high speed 

40 to melt said plastics material. 

Preferably the first chamber comprises sensing 
means, preferably operative to sense the tempera- 
ture of material in the first chamber, and preferably 
also operative to sense the humidity of the first 

45 chamber. 

Advantageously the transfer means is operative 
in relation to the sensing means so as to transfer 
molten plastics material from the first chamber to 
the second chamber, on the attainment of desired 

50 temperature/humidity conditions. 

Conveniently the first chamber may also com- 
prise level sensing means, operative to sense the 
attainment of a high and low level of material within 
the container, and which is operative [for example] 

55 to terminate operation of the transfer means on 
detecting a minimum level of melton material in the 
first chamber, conveniently also being operative to 
signal a need for the delivery of further scrap 
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, material to the first chamber, and preferably which 
is operative to signal a cessation of the need for 
further material when the load sensed reaches a 
maximum level. 

Conveniently the transfer means is afforded by a 
screw-conveyor; whereby communication between 
the first an second chanibers is reduced. 

Preferably the means to maintain melted plas- 
tics material in the second chamber in molten 
conditions is provided by a rotating blade assem- 
bly. 

Preferably the machine comprises outlet 
means which may be connected to one or more 
ancillary devices, such as screw extruders, where- 
by molten plastics material may be withdrawn from 
the second chamber for use 'by said ancillary de- 
vices. 

Alternatively a signal feeding mechanism may 
be utilised to convey the molten plastics material 
on demand to a plurality of user machines. 

There will now be given a detailed description, 
to be read with reference to the accompany draw- 
ings, of a machine which is a preferred embodi- 
ment of the invention, having been selected for the 
purposes of illustrating the invention by way of 
example, and a modified form of said machine. 

In the accompanying drawings: 
FIGURE 1 is a schematic plan view of the pre- 
ferred embodiment; 

FIGURE 2 is a vertical sectional view of the 
preferred embodiment; and 
FIGURE 3 is a plan view of a modified construc- 
tion. 

The machine which is the preferred embodi- 
ment of the invention comprises a generally cylin- 
drical superstructure 6 having a circular base plate 
8 and an intermediate circular dividing plate 10 to 
afford a first, upper chamber 12 and a second, 
lower chamber 14. 

Mounted on the side of the superstructure 6 is 
a transfer means 16, comprising a generally cylin- 
drical transfer tube 18 providing communication 
between an outlet opening 20 in the chamber 12 
and an inlet opening 22 in the chamber 14, a screw 
conveyor 24 being mounted in the transfer tube 18 
for axial rotation by drive motor' 26. 

Extending co-axially through the base plate 8 
and plate 10 is an elongate shaft 26 carrying at its 
upper end a first rotating blade assembly 28. com- 
prising a pair of diametrically opposed blades 30, 
and at an Intermediate location, within the second 
chamber 14. a second blade assembly 32, com- 
prising a pair of diametrically opposed blades 34. 

Extending through the wall of the superstruc- 
ture into a central region of the chamber 12 is a 
first sensing device afforded by a humidity probe 
36, and extending into the lower part of the cham- 
ber 12 is a second sensing device afforded by a 



temperature probe 38. 

Extending from the chamber 14 is a vent 42. 
The second chamber is provided with an outlet 
44, which opens into the barrel of a screw-extruder 
5 46. 

In the use of the device which is the preferred 
embodiment of the invention, in carrying out a 
method of recycling scrap plastics material which 
method is also illustrative of the invention, scrap 

10 polythene bags [for example] are loaded into the 
chamber 12 such as by conveyor 40 and the shaft 
26 rotated at a relatively high speed, the blades 30 
acting to commiunute the plastics material and to 
cause the plastics material to melt. As the tempera- 

15 ture of the plastics material increases, water and 
other liquids present are driven off, and when the 
humidity sensed by the probe 36 reaches a de- 
sired low value, and the temperature sensed by the 
temperature probe 38 reaches a desired high val- 

20 ue, the transfer screw 24 is operated to transfer 
molten plastics material from the first chamber 12 
into the second chamber 14, operation of the trans- 
fer screw 24 terminating when substantially ail of 
the molten plastics material has been removed 

25 from the chamber 12, residual molten material with- 
in the flites of the screw conveyor 24 effectively 
sealing the chamber 14 from the chamber 12. 

At this point further raw material maybe added 
to the chamber 12. 

30 Molten plastics material delivered to the cham- 
ber 14 is retained molten by the action of the blade 
assembly 32, the chamber 14 effectively acting as 
a holding chamber to which further molten plastics 
material is delivered periodically by the transfer 

35 screw 24. In the meantime, the extruder 46 may 
operate to withdraw molten plastics material on 
demand from the chamber 14, allowing the ex- 
truder 46 to operate as desired, for example in the 
production of new plastics bags, without the need 

40 for the extruder to impart the normal heat require- 
ments to the plastics material. 

Conveniently a plurality of outlets correspond- 
ing to the outlet 44 are disposed around the cham- 
ber 14 allowing a plurality of extruders to be sup- 

45 plied from the chamber 1 4, 

Whilst in the preferred embodiment illustrated 
In Figures 1 and 2 the chambers 12 and 14 are 
superposed, in the modified construction illustrated 
in Figure 3, in which similar numerals with the 

50 suffix a have been utilised to indicate parts similar 
to those of the preferred embodiment, the cham- 
bers 12a and 14a are located side-by-slde, al- 
though conveniently with the chamber 12 located at 
a position higher than the chamber 14. In the 

55 modified construction, a delivery screw 46b is 
utilised to convey molten plastics material fronTthe 
chamber 14a, conveniently to a manifold from 
which plastics material may be delivered to a num- 
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ber of work stations. 

Additionally whilst in the second embodiment 
humidity and temperature probes may be utilised 
to determine the condition of the material within the 
chamber 12a, if desired a sensing means may be 
utilised which is operative to sense the current 
drawn by the motor 171 driving the blade assembly 
28a, said current varying as the material in the first 
chimber 12a is reduced to a molten condition, and 
changing again on substantial completion of trans- 
fer of molten material from the chamber 12a to the 
chamber 14a. 

The features disclosed in the foregoing de- 
scription, or the following claims, or the accom- 
panying drawings, expressed in their specific forms 
or in the terms or means for performing the desired 
function, or a method or process for attaining the 
disclosed result, may, separately or In any com- 
bination of such features, be utilised for realising 
the invention in diverse forms thereof. 

Claims 

1. A method of utilising scrap plastics material in 
which the scrap plastics material is melted and 
fed to an extrusion device for re-use whilst 
remaining in said molten condition. 

2. A method according to Claim 1 wherein the 
scrap plastics is melted in a primary chamber 
and is transferred in molten condition to a 
secondary chamber, from which the molten 
material is withdrawn. 



assembly at high speed. 

6. A machine according to one of Claims 4 and 5' 
wherein the first chamber (12) comprises sens- 
5 ing means (36, 38), operative to sense the 

temperature of material in the first chamber, 
and/or to sense the humidity of the first cham- 
ber. 

70 7. A machine according to one of Claims 4 to 6 
wherein the transfer means (16, 26) is oper- 
ative in relation to the sensing means (36, 38) 
so as to transfer molten plastics material from 
the first chamber (12) to the second chamber 

75 (14) on the attainment of desired temperature 

and/or humidity conditions. 

8. A machine according to any one of Claims 4 to 

7 wherein the first chamber (12) comprises 
20 level sensing means. 

9. A machine according to any one of Claims 4 to 

8 wherein said means in the second chamber 
Is provided by a rotating blade assembly (32, 

25 34). 

10. A machine according to any one of Claims 4 to 
8 comprising outlet means (46) which may be 
connected to one or more ancillary devices. 

30 



3. A method according to Claim 2 involving the 35 
use of a transfer means operative periodically 

In response to conditions attained In the pri- 
mary chamber. 

4. A machine for the utilisation of scrap plastics 4o 
material comprising: 

[a] a first chamber (12) In which scrap plas- 
tics material may be deposited; 

[b] means (28, 30) in the first chamber to 
melt scrap plastics material therein; 45 

[c] a second chamber (14); 

[d] means (16, 26) to transfer molten plas- 
tics material from the first to the second 
chamber; and 

[e] means (32, 34) to maintain melted plas- so 
tics material in the second chamber (14) in 
molten condition. 

5. A machine according to Claim 4 wherein said 
means in the first chamber comprises a rotat- 55 
ing blade assembly (28) operative to com- 
minute plastics material delivered to the first 
chamber (12). and means to rotate said blade 
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0 A machine for recycling scrap material com- 
prises a first chamber (12) in which scrap plastics 
material may be deposited, means (28, 30) being 
provided in the first chamber to melt the scrap 
plastics material therein. Transfer means (16, 26) is 
operative to transfer molten scrap plastics material 



from the first chamber (12) to a second chamber 
(14), within which the melted material is retained in 
molten condition by a further means (32, 34), allow- 
ing the material to be transferred directly for use 
without the necessity for going through an Intermedi- 
ate solidification and regranulation stage. 
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